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Description
[Technical Field]

Cross-reference to related application(s)

[0001] Thisapplication claims priority to and the benefit
of Korean Patent Application No. 10-2021-0149599 filed
in the Korean Intellectual Property Office on November
3, 2021, the entire contents of which are incorporated
herein by reference.

[0002] The presentinvention relates to a roller for sup-
porting a material, and more specifically, to a roller for
supporting a material of a thin film.

[Background Art]

[0003] As technology development and demand for
mobile devices increase, demand for a secondary battery
as an energy source is rapidly increasing. In particular,
the secondary battery is attracting much attention as an
energy source not only for a mobile device such as a
mobile phone, a digital camera, a laptop computer, a
wearable device, or the like, but also for a power device
such as an electric bicycle, an electric vehicle, a hybrid
electric vehicle, or the like.

[0004] The secondary battery may be formed by in-
serting an electrode assembly including a positive elec-
trode, a negative electrode, and a separator in a case
andthen sealing the case. For example, the positive elec-
trode, the negative electrode, and the separator are man-
ufactured through aroll-to-roll manufacturing process us-
ing their own thin materials.

[0005] The thin film material is usually formed in a form
of a sheet during the manufacturing process, the sheet
is supported by a roller, and the roller needs to support
the thin film material so that deformation such as awrinkle
does not occur in the thin film material during the manu-
facturing process.

[0006] Thisdemand is also applied to another material
(e.g., a film or a PET film) that is manufactured into a
product desired by a consumer using a roll-to-roll meth-
od.

[Disclosure]
[Technical Problem]

[0007] An object to be solved by the present invention
is to provide a roller for supporting a material capable of
preventing an error phenomenon such as awrinkle in the
material while supporting the material during a manufac-
turing process.

[0008] A problem to be solved by the presentinvention
is not limited to the above-described problem, and prob-
lems not mentioned will be clearly understood by a per-
son of ordinary skill in the art from the present specifica-
tion and the accompanying drawings.
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[Technical Solution]

[0009] A roller for supporting a material according to
an embodiment of the present invention includes: a ro-
tation shaft; a pipe having a space in which the rotation
shaft is inserted; a deforming part that is connected to
the rotation shaft and the pipe to deform the pipe; and a
support part that is installed at the pipe to support the
material. The deforming part includes: a thread portion
provided on the rotation shaft; a nut part screwed to the
thread portion; an inclined part that is disposed at an
inner surface of the pipe and that is pressed by the nut
part according to rotation of the rotation shaft; and a driv-
ing source that is connected to the rotation shaft to rotate
the rotation shaft.

[0010] The thread portion may include aleftthread por-
tion and a right thread portion, the nut part may be pro-
vided as a pair of nut parts disposed at an arbitrary in-
terval at the left thread portion and the right thread por-
tion, and the inclined part may be provided as a pair of
inclined parts to correspond to the pair of nut parts, re-
spectively.

[0011] The pair of nut parts may be connected to a
guide shaft disposed parallel to the rotation shaft.
[0012] The pairof inclined parts may have a shape that
becomes inclined from a periphery portion of the pipe to
a center portion of the pipe.

[0013] In addition, the pair of inclined parts may have
a shape that becomes thick from the periphery portion
of the pipe to the center portion of the pipe.

[0014] The pair of nut parts may move from the periph-
ery portion of the pipe to the center portion of the pipe
according to the rotation of the rotation shaft to press the
inclined part.

[0015] The pipe may be convexly deformed by pres-
surization of the inclined part in a direction in which the
inclined part is positioned.

[0016] The support part may include a bobbin coupled
to a bearing installed at the pipe, and the bobbin may be
installed in a plurality at the pipe.

[0017] The material may be an electrode or a separator
of a secondary battery.

[Advantageous Effects]

[0018] According to embodiments, a roller can be var-
ied and a degree of variation is also adjustable.

[0019] Accordingly, the roller according to an embod-
iment may flexibly support a material according to a char-
acteristic of the material to be supported, and the material
may be manufactured as a quality product while prevent-
ing an abnormality such as a wrinkle during a manufac-
turing process.

[0020] An effect of the present invention is not limited
to the above-described effects, and effects not men-
tioned will be clearly understood by a person of ordinary
skill in the art from the present specification and the ac-
companying drawings.
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[Description of the Drawings]
[0021]

FIG. 1is a plan view illustrating a roller according to
an embodiment of the present invention.

FIG. 2 is a perspective view illustrating the roller ac-
cording to an embodiment of the present invention.
FIG. 3 is an exploded perspective view illustrating
the roller of FIG. 2.

FIG. 4 is a partially cut-away perspective view of the
roller of FIG. 2.

FIGS. 5A and 5B are views illustrating an operation
state of the roller according to an embodiment of the
present invention.

[Mode for Invention]

[0022] The present invention will be described more
fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments of the inven-
tion are shown. As those skilled in the art would realize,
the described embodiments may be modified in various
different ways, all without departing from the spirit or
scope of the present invention.

[0023] Parts that are irrelevant to the description are
omitted in the drawings for clear description of the present
invention, and like reference numerals designate like el-
ements throughout the specification.

[0024] Further, the size and thickness of the elements
shown in the drawings are arbitrarily illustrated for better
understanding and ease of description, and the present
invention is not necessarily limited thereto. In the draw-
ings, the thickness of layers, films, panels, regions, etc.,
are exaggerated for clarity. In the drawings, for conven-
ience of description, the thickness of layers, films, panels,
areas, etc., are exaggerated.

[0025] Unless explicitly described to the contrary, the
word "comprise" and variations such as "comprises" or
"comprising” will be understood to imply the inclusion of
stated elements but not the exclusion of any other ele-
ments.

[0026] The phrase "in a plan view" or "on a plane"
means viewing a target portion from the top, and the
phrase "in a cross-sectional view" or "on a cross-section"
means viewing a cross-section formed by vertically cut-
ting a target portion from the side.

[0027] FIG. 1 is a plan view illustrating a roller 1 for
supporting a material according to an embodiment of the
present invention. The roller 1 is disposed at one side of
the material 3 (for example, below the material 3) con-
veyed (transferred) along one direction (e.g., a direction
of an arrow in FIG. 1) to support the material 3.

[0028] Theroller 1 according to the embodimentis var-
ied so that it is configured to support the material 3. For
example, the roller 1 is configured to adjust a degree of
variation according to a characteristic of the material 3.
For example, the material 3 may be an electrode or a
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separator for an electrode assembly of a secondary bat-
tery, butthe material of the present invention is not limited
thereto.

[0029] FIG.2isa perspective view illustrating the roller
1 according to an embodiment of the present invention,
and FIG. 3 is an exploded perspective view of the roller 1.
[0030] AsshowninFIGS. 2 and 3, the roller 1 includes
a rotation shaft 12 that is rotatably installed at both of
holders 10 disposed at regular intervals and a cylindrical
pipe 14 disposed at the outside of the rotation shaft 12
while surrounding the rotation shaft.

[0031] The pipe 14 may have a space for inserting the
rotation shaft 12 and both ends of the pipe 14 may be
fixed to the holders 10. In a state where the rotation shaft
12 is inserted in an inner space of the pipe 14, a prede-
termined interval is set between an inner circumferential
surface of the pipe 14 and an outer circumferential sur-
face of the rotation shaft 12, and incisions 140 of a pre-
determined size may be disposed atequal intervals along
a length direction of the pipe 14.

[0032] In addition, the roller 1 according to the embod-
iment includes a support part 16 installed at the pipe 14
to support the material 3 and a deforming part 18 con-
nected to the rotation shaft 12 and the pipe 14 to deform
the pipe 14.

[0033] Inthe presentembodiment, the support part 16
includes a bobbin 162 that is coupled to a bearing 160
installed at the pipe 14 so thatit can be rotated. A plurality
of bobbins 162 (for example, seven bobbins) may be in-
stalled at the pipe 14.

[0034] The deforming part 18 includes a thread portion
180 provided on the rotation shaft 12 and a nut part 182
that is screwed to the thread portion 180 so that it can
be moved along a length direction of the rotation shaft
12 according to rotation of the rotation shaft 12.

[0035] In the present embodiment, the thread portion
180 includes left and right thread portions, and the nut
part 182 includes a pair of nut parts respectively screwed
to the left thread portion and the right thread portion. The
pair of nut parts 182 may move toward a center portion
of the rotation shaft 12 when the rotation shaft 12 rotates
in one direction, and the pair of nut parts 182 may move
toward a periphery portion of the rotation shaft 12 when
the rotation shaft rotates in a direction opposite to the
one direction.

[0036] Referring to FIG. 4, the nut parts 182 may be
connected to a guide shaft 20 having both ends respec-
tively fixed to the holder 10 so that the nut parts performs
the above movement while being guided by the guide
shaft 20.

[0037] In addition, the deforming part 18 includes an
inclined part 184 disposed at an inner surface of the pipe
14 and a driving source 186 (e.g., a driving motor of FIG.
1) connected to the rotation shaft 12 to drive the rotation
shaft 12.

[0038] In the present embodiment, the inclined part
184 may be provided as a pair to correspond to the nut
portion 182, and the pair of inclined parts may be fixedly
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installed at an inner surface of the pipe 14 at an arbitrary
interval. One surface (e.g., a surface facing the nut part)
oftheinclined part 184 may be flat, while the other surface
(e.g., asurface facing the inner surface of the pipe) facing
the one surface may be curved according to an inner
curvature of the pipe 14. The inclined part 184 may have
a shape in which its thickness and width decrease from
one end to the other end. When the inclined part 184 is
disposed on the inner surface of the pipe 14, forexample,
a thickness of the inclined part 184 becomes thick from
a periphery portion of the pipe 14 to a center portion of
the pipe 14. Thus, the inclined part 184 becomes inclined
from the periphery portion of the pipe 14 to the center
portion of the pipe 14.

[0039] Accordingly, when the rotation shaft 12 is rotat-
ed by the driving motor that is the driving source 186 in
a state shown in FIG. 5A, the pair of nut parts 182 may
respectively move to the center portion of the rotation
shaft 12 due to a screw coupling relationship with the left
and right thread portions 180 to contact the inclined part
184 so that the pair of nut parts 182 press the inclined
part 184.

[0040] When the inclined part 184 is pressed, the in-
clined part 184 is pushed to the outside of the pipe 14 so
that the pipe 14 is deformed. As a result, the pipe 14 is
convexly deformed in a direction in which the inclined
part 184 is disposed. By this deformation, the bobbin 162,
which is the support part 16, may also be deformed from
its initial position so that the bobbin gives more tension
to the material 3 supported by the bobbin. For example,
as shown in FIG. 5B, as the nut part 182 moves toward
a center (a right side of FIG. 5B), the pipe 14 may be
deformed to become convex to one side (an upper side
of FIG. 5B). Accordingly, a degree of tension may in-
crease as the nut part 182 moves closer to the center
portion of the pipe 14.

[0041] Thus, the roller 1 according to the present em-
bodiment may adjust the degree of tension applied to the
material 3 by the support part 16 by deforming the pipe
14 using the deforming part 18 as necessary during a
manufacturing process.

[0042] Therefore, in a process in which the roller 1 ac-
cording to the present embodiment is applied, the mate-
rial 3 may be supported by adjusting a tension to match
a characteristic of the material 3 according to a property
of the material 3. Thus, a defect phenomenon such as a
wrinkle may be prevented so that the material 3 is man-
ufactured as a product of good quality.

[0043] While this invention has been described in con-
nection with what is presently considered to be practical
embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments. On the contra-
ry, itis intended to cover various modifications and equiv-
alent arrangements included within the spirit and scope
of the appended claims.
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<Description of symbols>

[0044]

1: roller

12: rotation shaft
14: pipe

16: support part
18: deforming part
20: guide shaft

160:  bearing

162:  bobbin

180: thread portion
182: nut part

184: inclined part
186:  driving source
Claims

1. Aroller for supporting a material, comprising:

a rotation shaft;

a pipe having a space in which the rotation shaft
is inserted;

a deforming partthat is connected to the rotation
shaft and the pipe to deform the pipe; and

a support part that is installed at the pipe to sup-
port the material,

wherein the deforming part comprises:

a thread portion provided on the rotation
shaft;

a nut part screwed to the thread portion;
an inclined part that is disposed at an inner
surface of the pipe and that is pressed by
the nut part according to rotation of the ro-
tation shaft; and

a driving source that is connected to the ro-
tation shaft to rotate the rotation shaft.

2. The roller of claim 1, wherein the thread portion in-
cludes aleft thread portion and a right thread portion,
the nut partis provided as a pair of nut parts disposed
at an arbitrary interval at the left thread portion and
the right thread portion, and the inclined part is pro-
vided as a pair of inclined parts to correspond to the
pair of nut parts, respectively.

3. The roller of claim 2, wherein the pair of nut parts
are connected to a guide shaft disposed parallel to
the rotation shaft.

4. Therollerofclaim 2, wherein the pair of inclined parts
become inclined from a periphery portion of the pipe

to a center portion of the pipe.

5. Therollerofclaim4, wherein the pair of inclined parts
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become thick from the periphery portion of the pipe
to the center portion of the pipe.

The roller of claim 5, wherein the pair of nut parts
move from the periphery portion of the pipe to the
center portion of the pipe according to the rotation
of the rotation shaft to press the inclined part.

The roller of claim 6, wherein the pipe is convexly
deformed by pressurization of the inclined part in a
direction in which the inclined part is positioned.

The roller of claim 1, wherein the support part in-
cludes a bobbin coupled to a bearing installed at the

pipe.

The roller of claim 8, wherein the bobbin is installed
in a plurality at the pipe.

The roller of claim 1, wherein the material is an elec-
trode or a separator of a secondary battery.
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